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0 Machine to shear the leading end and take samples from colls of strip. 


0 Machine to shear the leading end and take sam- 
ples from coils (11) of strip comprising in coopera- 
tion: 

- a support and unwinding unit (12), 


an engagement, guiding and pre-straightening 
headstock (13), 
a shears (14) and 
a collection unit (15). 
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This invention concerns a machine to shear the 
leading end and take samples from cold coils of 
hot rolled strip, as set forth in the main claim. 

Machines to shear the leading end and take 
samples from cold coils of hot rolled strip accord- £ 
ing to this invention are normally employed down- 
stream of lines for the rolling of strip. 

In the state of the art the shearing of only the 
leading end of cold strip rolled in coils and also the 
shearing of a sample of the strip are carried out in n 
several steps by employing a plurality of machines. 

The sample is normally taken from the second 
or third outer spiral of the coil. 

Elimination of the end portion of the strip is 
made necessary in view of the geometric con- n 
ditions of that end portion and also, in some cases, 
in view of the physical conditions too of that end 
portion. 

One or more samples have to be taken for 
analysis so as to obtain all physical and chemical 2c 
parameters of the material and of the strip pro- 
duced. 

These shearing operations take place in suit- 
able stations to which the trolleys bearing the coils 
are conveyed. 25 

The coils are drawn from a stock or from the 
conveyor line downstream of the rolling line and 
are normally deposited again in cooperation with 
the other coils at the end of the operations to shear 
the leading end and take samples. 30 

The fact that several machines are used at 
present to carry out these operations, especially 
when the operations are effected in line with the 
rolling line, slows down considerably the whole 
cycle of forming the coils and thus has a great 35 
effect on the final product cost. 

To obviate this shortcoming and achieve fur- 
ther advantages, the present applicant has studied, 
tested and embodied the following invention. 

This invention is set forth and characterized in 40 
the main claim, while the dependent claims de- 
scribe variants of the idea of the embodiment. 

The main purpose of the following invention is 
to provide a machine able to carry out in sequence 
on one and the same coil the operation of shearing 45 
the leading end of the strip and the shearing opera- 
tion to take a sample or samples. 

A purpose of the invention is also to embody a 
machine suitable to work on coils of different di- 
mensions and on coils in which the strip is un- 50 
wound from below or from above. 

The samples are normally taken by unwinding 
the coil by one or more spirals and shearing one or 
more portions of strip. 

As compared to the state of the art, this inven- 55 
tion enables the time of carrying out the above 
operations to be reduced considerably and there- 
fore the stay time of the coil in the performance of 


these operations to be reduced with great financial 
benefit. 

The machine according to the invention com- 
prises: 

- a support and unwinding unit, 

- an engagement, guiding and pre-straighten- 
ing headstock, 

- a shears which is advantageously but not 
necessarily able to rotate and 

- a collection unit. 

The individual coil is taken from its position by 
suitable conveyor means and placed on the sup- 
port and unwinding unit. 

The coil, which, as we said above, may have 
various outer diameters, is rotated by the support 
and unwinding unit and its rotation will be con- 
gruous with the actual direction of winding of the 
strip. 

The headstock that engages, guides and pre- 
straightens the strip is caused to cooperate with 
the periphery of the coil during this controlled 
rotation. 

The headstock that engages, guides and pre- 
straightens the strip is capable of two adjustments 
of position both as regards the coil in relation to the 
diameter thereof and as regards the strip in relation 
to the winding thereof. 

The engagement, guiding and pre-straightening 
headstock comprises frontal shoe means suitable 
to be positioned on the periphery of the coil be- 
tween the leading end of the coil and the succes- 
sive spiral, thereby arranging, in cooperation with 
the rotation of the coil, to detach the leading end of 
the coil and to convey that leading end through 
straightening means. 

The straightening means may be a part of the 
headstock or be independent or else be partly 
independent. 

The straightening means comprise means to 
control the reciprocal positions of rolls and are 
equipped advantageously with at least one power- 
ed roll. 

The pre-straightened strip is conveyed towards 
the rotary shears and is caused to slide along the 
necessary length congruous with the leading end 
portion to be removed, and then the leading end of 
the strip is sheared. 

The scrap thus produced is conveyed towards 
the collection unit, which comprises an appropriate 
bin to receive the scrap. 

The shearing operation cuts the whole width of 
the strip. 

Rotation of the coil and unwinding of the strip 
are continued, and the required samples are taken 
by two or more shearing operations at the chosen 
part of the strip and are conveyed into the collec- 
tion unit, which comprises an appropriate bin for 
samples. 
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So as to convey the scrap and the samples 
correctly, the collection unit comprises at least one 
appropriate chute element. 

At the end of the sampling cycle the strip is 
fully rewound on the coil. 

To carry out complete rewinding, the engage- 
ment, guiding and pre-straightening headstock, with 
its own means or with the help of the straightening 
means, which in this case perform a curve-forming 
action, re-produces on the strip being wound the 
desired necessary curve congruous with the di- 
mensions of the coil. 

The attached figures, which are given as a non- 
restrictive example, show an example of the em- 
bodiment of this invention as follows:- 

Fig.1 is a plan view of a plant in which the 
present invention can be positioned; 

Fig.2 is a side diagrammatic view of a ma- 
chine according to this invention; 

Rg.3 shows a detail of Fig.2. 

A machine 10 according to this invention to 
shear the leading end and take samples from a coil 

11 of strip consists substantially of: 

- a support and unwinding unit 12, 

- an engagement, guiding and pre-straighten- 
ing headstock 1 3, 

- a rotary shears 1 4 and 

- a collection unit 1 5. 

With reference to Fig.1 s the coil 11 is taken by 
a suitable conveyor trolley 16 from a conveyor line 
40 located downstream of a strip hot-rolling train 
and is deposited on the support and unwinding unit 

12 on a service cradle 17, which in this example 
consists of two powered rolls 18. 

The coil 11, which may have various diam- 
eters, is aligned and secured on the cradle 17 by 
clamping means 41, which in this case are borne 
on a pressure arm 19. 

Pressure rolls 21 borne by an orientation and 
positioning support 20 are included at the end of 
the pressure arm 19. 

The coil 11 in this position is set in a rotation 
congruous with the actual direction of winding of 
the strip on the coil 11. 

The engagement, guiding and pre-straightening 
headstock 13 is also caused to cooperate on the 
outer surface of the coil 1 1 . 

In this example the engagement, guiding and 
pre-straightening headstock 13 comprises also 
straightening and curve-forming means 42, which 
could also be independent of strip-engagement 
means 43. 

In this case the strip-engagement means 43 
include two shoes, namely a first shoe 22 and a 
second shoe 38 respectively, suitable to be placed 
between the leading end and the next spiral of the 
strip so as to separate the leading end and to 
convey that end and the strip in the desired direc- 


tion. 

The engagement, guiding and pre-straightening 
headstock 13 can be adjusted in height by a first 
actuator 24 and in a direction radial to the coil by a 
5 second actuator 25 or a third actuator 26. 

These adjustments are made possible so as to 
have a correct, congruous positioning of the en- 
gagement, guiding and pre-straightening headstock 
13 in relation to the size of the coil and in relation 
w to the actual direction of winding of the strip. 

In this example one of the two shoes, namely 
the first shoe 22, can also be positioned indepen- 
dently by a fourth actuator 23. 

The actuators 23-24-25-26 may consist of 
75 pneumatic or hydraulic cylinder/piston actuators or 
linear motors or other means suitable for the pur- 
pose. 

As we said above, the engagement, guiding 
and pre-straightening headstock 13 comprises 
20 straightening and curve-forming means 42, which 
in this case consist of a front guide roll 27a and a 
rear guide roll 27b and an abutment roll 28. 

The abutment roll 28 can be positioned by a 
fifth actuator 44 in relation to the front and rear 
25 guide rolls 27a-27b. 

The coil 11 is rotated and in this example the 
first shoe 22 is placed between the leading end of 
the strip and the next spiral, thus causing the 
leading end to become separated and to unwind 
30 and be introduced within the engagement, guiding 
and pre-straightening headstock 13. 

During this step the leading end of the strip 
and the strip itself are guided by the engagement, 
guiding and pre-straightening headstock 13. 
35 The unwinding of the strip can take place in 

either direction, depending on the direction of un- 
winding of the strip at the time when the coil 11 
lies in the support and unwinding unit 12. 

If the unwinding takes place in the opposite 
40 direction to that shown in Fig.2, the second shoe 
38 is placed in the operating position. 

The engagement, guiding and pre-straightening 
headstock 13 is positioned suitably so as to make 
the second shoe 38 cooperate with the surface of 
45 the coil 1 1 . 

The rotary shears 14 too comprises a position- 
adjustment actuator 39 to place the shears 14 in 
proper cooperation with the outlet of the strip from 
the engagement, guiding and pre-straightening 
50 headstock 13. 

As we said above, the straightening and curve- 
forming means 42 include the front 27a and rear 
27b guide rolls, which in this example are powered 
rolls. 

55 The abutment roll 28 cooperates during unwin- 

ding with the front and rear guide rolls 27a-27b to 
straighten the strip but during winding cooperates 
only with the front guide roll 27a to perfom curve- 
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forming of the strip. 

Suitable guides 30 convey the strip from the 
engagement, guiding and pre-straightening head- 
stock 13 to a lead-in 31 of the rotary shears 14, the 
lead-in 31 being of a known type and therefore 
unimportant for the purposes of the invention. 

The strip is caused to slide by the required 
length and the shears 14 then shears the leading 
end portion of the strip. 

In the successive continuous cycle of taking 
samples the feed of the strip and its shearing into 
sections are carried out continuously. 

A first stationary chute 32 solidly fixed to the 
rotary shears 14 and a second movable chute 33 
solidly fixed to a reception assembly 45 are in- 
cluded downstream of the rotary shears 1 4. 

A chute connection element 36 pivoted at 37 
on the first stationary chute 32 is comprised to 
adapt the length of the stationary chute 32 to the 
position of the rotary shears 1 4. 

The second movable chute 33 can be posi- 
tioned by suitable actuators and enables the lead- 
ing end portion of the strip to be conveyed towards 
an appropriate scrap bin 34 and the samples to be 
conveyed towards a sample bin 35. 

In this example the sample bin 35 is associated 
with a trolley for the speedy conveying of samples 
to an analytical laboratory. 

When the rotary shears 14 is lowered by acting 
on the position-adjustment actuator 39, the chute 
connection element 36 is lowered and cooperates 
no longer with the movable chute 33. 

At the end of the sampling cycle the strip is re- 
wound until it has been fully withdrawn from the 
rotary shears 14. 

To carry out full rewinding it is necessary to 
eliminate the straightening produced on the trailing 
end of the strip during the unwinding step; For this 
purpose the engagement, guiding and pre-straight- 
ening headstock 13 performs a curve-forming ac- 
tion. 

This curve-forming operation is achieved by 
rotating the engagement, guiding and pre-straight- 
ening headstock 13 about its centre of rotation 46 
by means of the third actuator 26 and by adjusting 
the abutment roll 28 to cooperate suitably with the 
front guide roll 27a. 

The curvature of the end of the strip is 
achieved by this curve-forming operationn and it is 
then possible to proceed with complete rewinding 
of the coiin. 

At the end of this operation the engagement, 
guiding and pre-straightening headstock 13 is re- 
positioned for the new cycle, the pressure arm 19 
is raised and the conveyor trolley 16 proceeds with 
conveying the coil 11. 

Claims 


1. Machine to shear the leading end and take 
samples from coils (1 1) of strip, which is char- 
acterized in that it comprises in cooperation: 

5 - a support and unwinding unit (12), 

- an engagement, guiding and pre-straight- 
ening headstock (13), 

- a shears (14) and 

- a collection unit (15). 

10 

2. Machine as claimed in Claim 1, in which the 
support and unwinding unit (12) comprises in 
its lower portion a service cradle (17) and in its 
upper portion clamping means (41). 

15 

3. Machine as claimed in Claim 1 or 2, in which 
the service cradle (17) comprises two rolls 
(18), at least one of which is powered. 

20 4. Machine as claimed in any claim hereinbefore, 
in which the clamping means (41) comprise at 
least one pressure roll (21) cooperating with a 
pressure arm (19). 

25 5. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pre- 
straightening headstock (13) comprises in its 
frontal portion strip-engagement means (43) 
and in its rear portion straightening and curve- 

30 forming means (42) and coordinated positioner 

actuators. 

6. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pre- 

35 straightening headstock (13) can take up a 

straightening position. 

7. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pre- 

40 straightening headstock (13) can take up a 

curve-forming position. 

8. Machine as claimed in any claim hereinbefore, 
in which the strip-engagement means (43) con- 

45 sist of at least one separation and guide shoe 

(22-38) 

9. Machine as claimed in any claim hereinbefore, 
in which at least one shoe (22) is associated 

so with a fourth actuator (23). 

10. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pre- 
straightening headstock (13) comprises a first 

55 actuator (24) to adjust the height of the head- 

stock (13). 

11. Machine as claimed in any claim hereinbefore, 
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in which the engagement, guiding and pro- 
straightening headstock (13) comprises a sec- 
ond actuator (25) to-adjust the radial position ot 
the headstock (13). 

t> 

12. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pro- 
straightening headstock (13) comprises a third 
actuator (26) to adjust the inclination of the 
headstock (13). '< 

13. Machine as claimed in any claim hereinbefore, 
in which the straightening and curve-forming 
means (42) comprise at least two uppor guide 
rolls (27a-27b) and at least one abutment roll n 

(28). 

14. Machine as claimed in any claim hereinbefore, 
in which at least one upper guide roll <27a-27b) 

is powered. * 

15. Machine as claimed in any claim hereinbefore, 
in which the abutment roll (28) is associated 
with a fifth actuator (44) for reciprocal position- 
ing in relation to the upper guide rolls (27a- 
27b). 

16. Machine as claimed in any claim hereinbefore, 
in which the engagement, guiding and pro- 
straightening headstock (13) comprises outlet x 
guides (30). 

17. Machine as claimed in any claim hereinbefore, 
in which the shears (14) can rotate. 

5i 

18. Machine as claimed in any claim hereinbefore, 
in which the shears (14) can be oriented by a 
position-adjustment actuator (39). 

19. Machine as claimed in any claim hereinbefore. «. 
in which a reception assembly (45) for scrap 

and samples comprises at least one bin (35) 
for samples. 
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